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HIGH SPEED TRANSFER SYSTEM 



DESCRIPTION 

The present invention relates to a high speed transfer system for 
Electrical Distribution, and, in particular, to a high speed transfer system 
for Protection & Control of distribution networks 

The typical architecture of a High Speed Transfer System is showed in 
Pig. 3, in which a single-device implements the High Speed Transfer 
System function. 

hi particular, specific devices protect the two feeders bus-bar by 
implementing specific protection functions. 

hi case of a failure on one feeder bus-bar, such devices send a trigger, via 
conventional input channels, to the High Speed Transfer System device 
which elaborates this information together with other information 
regarding the bus-bar voltages. As the voltages are such to act on the 
switchgear then the High Speed Transfer System device acts it. 
This device is able to acquire the digital and analogic input signals by 
means of different electronic boards tbat have a DSP processor on them. 
Moreover it must process the entire High Speed Transfer System logic in 
order to send the right output to the switchgears. 
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In order to face the temporal constraints due to the characteristic electric 
system transients, such a device is very powerful from the point of view 
of the hardware components. 

In same cases it is possible to implement on such device even the 
protection functions. This is possible because the hardware allows to do 
that. 

The High Speed Transfer System devices currently used have however 
some disadvantages, which are highlighted below. 

- The High Speed Transfer System devices currently used nowadays 
are usually very expensive because they need a greal hardware 
power; 

- The communication among this device and the protection devices 
is not very fast; 

- The hardware and the software requirements of this device are not 
very efficient To provide for this shortage, it is necessary to 
increase the power of the hardware components with a consequent 
cost increase; 

- A device structured in such a way is not very flexible in terms of 
configuration for its customization. That means that the customer 
can modify its configuration only with difficulties, and only after it 
has been installed on the field. 

I-0272-EP 2 
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- The High Speed Transfer System logic is moreover based on one 
function block execution cycle. There can be more than one cycles, 
with different priorities, buL the architecture is anyway simply 
cyclic. This implies to improve the hardware performances to face 
the temporal constraints. Consequently the hardware complexity 
needs to be increased, with a corresponding increase of its costs. 
The goal of the present invention consists in the realization of an 
improved High Speed Transfer System and devices. 
This goal is achieved by realizing a new High Speed Transfer System in 
which three Protection and Control devices are used, instead of the single 
one described in the previous sections. Two of the three Protection and 
Control devices are used as protection of the feeder bus-bar and the third 
one for the switchgear co-ordination. 

Moreover in this new system an efficient software High Speed Transfer 
System logic management is implemented, by splitting such logic into 
two parts: one is implemented with cycles and the other one by means of 
events, or asynchronous respect the cycle part 

The invention will be now described in details with reference to the 
enclosed figures 1, 2 and 4. 

Referring to Figure 1 and Figure 2, it is possible to see the architecture of 
the three Protection and Control devices. 
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The two feeder Protection and Control devices acquire from the feeder 
bus-bar the current and voltage measures in order to detect any possible 
failure on these bus-bar. 

The same voltage measures arc acquired also from the third Protection 
and Control device, which realizes the High Speed Transfer System co- 
ordination. Such measures are necessary in order to identify the right 
instant time in which any switchgear operation must be carried out. 
The two feeder Protection and Control devices communicate to the High 
Speed Transfer System device any possible failure, for instance via 
optical cable as communication media. 

An additional digital communication channel is used for the service 
communication among the different devices. 

The software architecture of the third Protection and Control device, ie. 
the one realizing the High Speed Transfer System co-ordination, is 
structured in order to allow both the cyclic execution of specific tasks 
within their temporal constraints and the quick re-action to external 
events. 

Some of the advantages of this High Speed Transfer System according to 

the present invention are reported below: 

- The entire system is certainly cheaper than the system currently 
used in the art, since in the system according to the present 
invention use is made of three cheaper devices that do not require a 
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great hardware power. In fact all the different High Speed Transfer 
System functionalities are distributed on the three devices, which 
communicate among them. 

- The communication among the three devices, for the High Speed 
Transfer System scope, is very fast because optical cable can be 
used so to have a wide band communication channel* This implies 
that the software has less temporal constraints because the acquired 
information from the High Speed Transfer System Protection and 
Control device are available sooner and consequently there is more 
time to process such informations. 

- The hardware and software structure of these devices is very 
efficient. The hardware structure is just able to perform the High 
Speed Transfer System proper working functionalities. In 
particular the software structure is very efficient. In fact it is 
structured in two parts: one of which is performed in software . 
cycles while the other one is performed with events. This solution 
allows to face the temporal constraints due to the electric 
transients. 

- Finally the system according to the present invention is very 
flexible in terms of configuration and consequently in terms of 
customization* In fact the software is configurable in an easy way 
from the Human Machine Interface of each Protection and Control 

l-0272-EP 5 
DNTVANGEN 31-12-2001 12:53 VAN-0226232193 NAAR-EPO DG1 THE HAGUE PAC'S 013 



m;n:4« s ARB RICFSCA A. :). A 



device, by implementating the specific functionality on each of 
them. 

A detailed description of the functionality is given in Figure 1 and in 
Figure 2. 

Each of the feeder Protection and Control device acquires from the feeder 
bus-bar the current and voltage measures in order to detect any possible 
failure on these bus-bar. Such failure is detected by implementing 
specific protection functions able to distinguish the direction of such a 
failure. Tn fact for failure of the elecLric loads the High Speed Transfer 
System does not have to intervene. 

The same voltage measures are acquired also from the third Protection 
and Control device, which realizes the High Speed Transfer System co- 
ordination. Such measures are necessary in order to identify the right 
instant time in which any switchgear operation must be carried out. This 
is carried out to reduce as much as possible any current and voltage 
overbump. 

The High Speed Transfer System logic is different for the two cases 
represented in Fig. 1 and Fig. 2. 

In the case represented in Figure 1, as a failure occurs on the active feeder 
bus-bar, the corresponding feeder Protection and Control device sends to 
the High Speed Transfer System Protection and Control device a trigger 
signal, e.g. via an optical cable. 

l-0272-EP 6 
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Such trigger signal is treated as an event from the High Speed Transfer 
System Protection and Control device, so it is instantaneously considered 
lYom the software running on this device. The software processes such 
information in parallel to the rest of the High Speed Transfer System 
functionalities, so to manage in the most efficient way all the other High 
Speed Transfer System functionalities that must be carried out anyway. 
As the right instant time for the switchgears operation occurs, then this 
device co-ordinates the opening of (he switchgear on the feeder bus-bar 
on which the failure occurred and closes the other one so to guarantee the 
power feeder to the electric loads. 

Then the High Speed Transfer System Protection and Control device send 
to the two feeder Protection and Control devices an information regarding 
flic changed configuration of the electric system so to inform them about 
that. In this way these two devices can interpretate in the right way the 
changing of the current and voltage measures due to the closure and 
opening of the two switchgears. 

In the case of Figure 2 both the feeder bus-bar are active until on one of 
them a failure occurs. Even in this case the regarding feeder Protection 
and Control device sends to the High Speed Transfer System Protection 
and Controf device a trigger signal via the optical cable. Such trigger 
signal is treated as an event from the High Speed Transfer System 
Protection and Control device so it is instantaneously considered from the 
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software running on this device. The software processes such an 
information in parallel to the rest of the High Speed Transfer System 
functionalities so to manage in the most efficient way all the other High 
Speed Transfer System functionalities that must be carried out anyway. 
As the right instant time for the switchgears operation occurs, then this 
device co-ordinates the opening of the switchgear on the feeder bus-bar 
on which the failure occurred and closes the switchgear on the bus-bar on 
which the whole electric loads are connected, so to guarantee the power 
feeder to those electric loads previously connected with the failured 
feeder bus-bar. 

Then the High Speed Transfer System Protection and Control device 
sends to the two feeder Protection and Control devices an information 
regarding the changed configuration of the electric system so to inform 
them about that In this way these two devices can interpretate in the right 
way the changing of the current and voltage measures due to the closure 
and opening of the two switchgear. 

The difference between the two cases consists on the logic configured so 
to manage in me opportune way the three switchgears: the operation 
regard a couple of switchgears at a time. 

Finally the digital communication via binary I/O is used to exange service 
information among the three devices such as current and voltage 
measures, start and trip protection information, etc. 
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With reference to the software architecture of the third Protection and 
Control device, i.e. the one realizing Lhe High Speed Transfer System co- 
ordination, is structured in order to allow both the cyclic execution of 
specific tasks within their temporal constraints, Le. the High Speed 
Transfer System cyclic part, and the quick re-action to external events, 
i.e. the High Speed Transfer System event-driven part These two types of 
processes are shown in Figure 4. 

Both of them have to interact with data structures and external interfaces, 
eg. the analog and digital I/O, the analog part of the High Speed Transfer 
System algorithm. 

High Speed Transfer System cyclic part containing part of the High 
Speed Transfer System logic, e.g. switchgears opening logic, has to be 
periodically executed within particular temporal constraints, for instance 
10- 15ms. In each cycle all the inputs are acquired, every function block, 
composing this parL of the High Speed Transfer System logic,, is executed . 
and then the outputs signal are actuated. It is very important that the time 
interval needed to complete a single cycle is less than a given maximum 
value in order to keep real time constraints. 

High Speed Transfer System event-driven part contains all those part of 
the High Speed Transfer System logic that can not be executed in the 
Cyclic part. This can be: 

I-0272-EP 9 
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- that part of High Speed Transfer System logic that must be 
executed in correspondence of specific events, which need a 
fast re-action time, in particular a Te-aclion time less of the 
cyclic part. If this part of logic were implemented in the cyclic 
part its time re-action constraint would not be met 

- that part of High Speed Transfer System logic that could be 
executed as cyclic part but that would compromise the cyclic 
part time constraints. 

In order to fulfill these requirements, a software architecture as shown in 
Figure 4 can be used. 

Let's suppose that an external event happens. An interrupt service routine 
is executed; it generates on its turn an operating system event in order to 
awake a specific task able to manage this specific exetmal event just 
happened. The operating system scheduler then will execute this task 
depending on its priority with respect to the other tasks. 
Managing external events directly in the interrupt service routine (JSR) is 
not feasible because in this case no different priorities could be assigned 
to event managers. In this case all event managers would always have a 
priority higher then the cyclic part one. This would compromise the time 
constraints of the cyclic part. 

For example, in case of "fast transfer trigger from High Speed Transfer 
System analog part" external event, the priority of the corresponding 

l-0272-EP l" 
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event manager task is higher than the cyclic part so that, in fact, this event 
interrupts the cyclic part. In this case the event manager task is 
completely executed and then the cyclic part execution is continued. 
Instead in those cases in which the event manager has to be executed with 
a priority lower than the cyclic part one, the event manger task is 
executed after the end of the cyclic part. 
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CLAIMS 



1. A High Speed Transfer System characterized by the fact of 
comprising three Protection and Control devices, a first and a 
second of said Protection and Control devices being used for 
failure detection on the feeder bus-bar, and the third of said 
Protection and Control devices being used for the High Speed 
Transfer System co-ordination functionalities. 

2. A High Speed Transfer System according to Claim 1, characterized 
by the fact that said first and second Protection and Control devices 
communicate to the said third Protection and Control device via an 
optical cable as communication media. 

3. A High Speed Transfer System according to Claim 2, characterized 
by the fact that an additional digital communication channel is used 
for the service communication among the different devices. 

4. A High Speed Transfer System according to any of the previous 
claims, characterized by the fact that it has a software architecture 
structured in two parts: a first software part which is performed in 
software cycles and a second software part is performed with 
events. 
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5. A High Speed Transfer System according to Claim 4, characterized 
by the fact that said second software part is performed in a 
asynchronous way with respect to said first software part. 

6. A High Speed Transfer System according to any of the previous 
claims, characterized by the fact that each of said first, second and 
third Protection and Control device comprises a Human Machine 
Interface. 

7. An electrical distribution switchboard comprising a High Speed 
Transfer System according to any of the previous claims. 
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HIGH SPEED TRANSFER SYSTEM DEVICES 



ABSTRACT 

A High Speed Transfer System which comprises three Protection and 
Control devices. A first and a second of said Protection and Control 
devices are used for failure detection on the feeder bus-bar; the third of 
said Protection and Control devices is used for the High Speed Transfer 
System co-ordination functionalities 
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